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Status of Application 

1 . Acknowledgement is made of amendments filed 04/14/2008. Upon 
entering the amendments, claim 2 is canceled, claims 1 and 1 1 are amended, 
and the claim 23 is added. 

2. The claims 1 6-20 are withdrawn from consideration, and claims 1 , 3-1 5, 
and 21-23 are pending and presented for the examination. 

Objections Withdrawn 

3. Claim 1 1 been amended to overcome the objections set forth in the 
previous office action. Therefore, the objections to the claims have been 
withdrawn. 

Applicant's Arguments 

4. Applicant's arguments filed 04/14/2008 have been fully considered but are 
not persuasive. 

Applicant argues that the method taught by Chen uses pH to control 
precipitation and that pressure is not used as a control parameter, and therefore 
concludes that controlling the pressure of the solution would not provide any 
improvement in the coating process of Chen. However, this conclusion does not 
follow from the premise set forth. The fact that Chen does not contemplate using 
a supercritical fluid to assist in precision precipitation of the ceramic precursor 
does not mean that doing so would not constitute an improvement on the 
process, and that one of ordinary skill would not recognize this improvement. 
Depositing a precursor from a solution into ceramic pores is an equivalent 
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physical process to precursor deposition onto ceramic particles. Precise control 
of the deposition would clearly be advantageous in both circumstances, and one 
of ordinary skill in the art would have recognized these advantages. Therefore 
applicant's assertion that using supercritical fluid for precipitation would not lead 
to improvements is not convincing, and thus the previously issued rationale for 
obviousness is maintained. 

Applicant further argues that using a supercritical fluid would not be a 
substitution of one known element for another for predictable results. Applicant 
argues that Berneburg uses supercritical fluid to infiltrate a ceramic body and that 
Berneburg does not teach that the supercritical fluid improves precipitation. This 
is false. Berneburg teaches that the solubility of the supercritical fluid can be 
controlled to control the precipitation (deposition) of the ceramic precursor 
contained therein (see Abstract and example 1). These teachings show that the 
use of supercritical fluids for carrying the ceramic precursor to be deposited leads 
to the ability to control the rate of precipitation through the control of the solubility. 
This would be advantageous both when depositing precursor in ceramic pores 
and when depositing precursor on ceramic particles such as in a sol-gel method. 

Applicant argues that in the Berneburg method there is no chemical 
reaction between the precursor and the ceramic body and that in the Chen 
method there is a reaction to form silica on the ceramic particles. However, the 
presence of lack of a chemical reaction between the precursor and the substrate 
would not affect the motivation to use the supercritical fluid. The advantageous of 
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solubility control would be present whether or not the precursor was meant to 
react upon deposition. 

Applicant further argues that in the Chen method, there is no need for 
infiltration because the particles are mixed in a sol. However, the ability to control 
precipitation of the precursor from the solution would be advantageous in this 
process, whether or not infiltration was needed. 

For the above reasons, applicant's argument that using a supercritical fluid 
in place of an ambient fluid would not be a case of substitution of one known 
element for another to obtain predictable results are not convincing. Thus, the 
rationale for modification given previously is maintained. The previous rejection 
of claims 3, 6, 1 2, and 21 , under 1 03(a) over Chen et al in view of Berneburg 
is maintained. Applicant's amendments to the independent claim 1 distinguish 
the claim and its dependent claims 2, 4-5, 7-1 1 , and 1 3-1 5 over Chen et al. 
Therefore, a new ground of rejection is necessitated by amendment. 

New Grounds of Rejection 

5. Claims 1, 4-5 7-11, and 13-15 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chen et al (Structure, sintering behavior and dielectric 
properties...) in view of Berneburg et al (US 4552786). 

Regarding claim 1, as discussed in the previous office action, Chen et al 
teaches a method of coating barium titanate powder (a ferroelectric) with silica (a 
dielectric material) (see Abstract). Chen does not teach a minimum pressure for 
the fluid containing the dielectric precursor. However, as discussed in the 
previous office action and in greater detail above, it would have been obvious to 
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one of ordinary skill in the art to modify Chen in view of Berneburg in order to 
carry out the Chen process with a supercritical fluid. Chen teaches an aqueous 
solution of the dielectric precursor, and a supercritical water solution is at a 
pressure well above 10 bar. Therefore, the obvious modification of Chen et al in 
view of Berneburg et al would lead to a process meeting all of the limitations of 
the newly amended claim 1 . Thus, the claim is obvious and not patentably 
distinct over the prior art of record. 

Regarding claim 4, Chen et al teaches that the BaTi03 powders were 
synthesized by oxalate coprecipitation (see page 315, left column). As stated 
previously, the vague limitation that the process is carried out "under pressure" 
can be met by the assumption that the coprecipitation was carried out at 
atmospheric pressure. 

Regarding claims 7-8, Chen et al teaches that the ferroelectric material 
that is coated is BaTi0 3 (see Abstract). 

Regarding claims 9-10, Chen et al teaches that the dielectric compound 
coated on the barium titanate is silica, which is another name for Si02 (see 
Abstract). 

Regarding claim 11, Chen et al teaches that the dielectric precursor is 
water glass, Na 2 Si0 3 . This is a Na-salt (see page 315, left column and page 316, 
left column). 

Regarding claim 13, Chen teaches that the solvent used is water (see 
page 316, left column). 
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Regarding claim 14, Chen et al teaches that the BaTi0 3 particles are 
about 1 1 0-1 30 nm (see page 31 5, left column. 

Regarding claim 15, Chen et al teaches that the silica film on the surface 
of the powder is about 5 nm (see Abstract). 

6. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen et al (Structure, sintering behavior and dielectric properties...) in view of 
Berneburg et al (US 4552786) and Stangle et al (US 5523065). 

Regarding claim 23, the claim differs from Chen in view of Berneburg 
because Chen and Berneburg do not teach a precursor that is an acetate, 
acetyacetonate, or alkoxide. However, the use of these precursors in coating 
silica onto barium titanate was known in the art at the time the invention was 
filed. 

Stangle et al teaches a method for producing and coating barium titanate 
particles. After production of the particles, they can be coated with a transition 
metal compound that can be an acetate (see claim 11). The teachings of Stangle 
show that the use of an acetate precursor for coating barium titanate particles 
was known in the art at the time the invention was filed. Even though the coating 
method in the Stangle patent is somewhat different than that of the Chen 
document, one of ordinary skill would have understood that the acetate precursor 
could be used in the Chen method because the underlying physical process of 
coating is the same in both methods. One of ordinary skill would have been 
motivated to use the acetate precursor in place of the salt precursor taught by 
Chen because Stangle teaches that the acetate of the coating metal is soluble in 
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the preferred solvent and is capable of being precipitated and being converted to 
the oxide (see column 8, lines 53-63). Thus Stangle shows that the acetate of 
silica would be a good precursor candidate, and thus one of ordinary skill would 
have had motivation to substitute one silica precursor for an equivalent precursor 
in order to obtain expected, equivalent results. Therefore, claim 23 is obvious 
and not patentably distinct over the prior art of record. 

Previous Art Rejections 

7. Claims 3, 6, 12, and 21-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen et al (Structure, sintering behavior and dielectric 
properties...) in view of Berneburg et al (US 4552786). 

Regarding claims 3, 6, and 21-22, the claims differ from Chen et al 
because Chen does not teach that the coating fluid is kept under supercritical 
conditions or that the synthesis of the ferroelectric material is carried out under 
supercritical conditions. However, it would have been obvious to one of ordinary 
skill in the art at the time that the invention was filed to modify Chen et al in view 
of Berneburg et al in order to obtain a method of using a precursor-containing 
liquid kept under supercritical conditions. This modification would have also 
motivated one to use supercritical conditions when producing BaTiC>3 by 
coprecipitation. 

Berneburg et al teaches a method of infiltrating a porous ceramic with a 
fluid containing a solvent and the precursor to a ceramic. The fluid is kept under 
supercritical conditions to enhance infiltration and precipitation of the ceramic into 
the pores (see Abstract). This method could also be used to infiltrate a fluid 
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containing a solvent and precursor into a ceramic powder. Both a porous ceramic 
and a ceramic powder have spaces between the areas of solid ceramic, so the 
same method could be used to achieve the desired effect, which is to fill the 
spaces with the precursor liquid. Therefore it would have been obvious to one of 
ordinary skill in the art to modify the method taught by Chen et al with the method 
and supercritical conditions taught by Berneburg et al. 

Berneburg also teaches that the use of supercritical fluids containing 
ceramic precursors have great potential utility in the processing of ceramic 
materials. This is due to the fine control of solubility when the fluids are in the 
supercritical condition (see column 2, lines 32-47). Such control would obviously 
be beneficial when performing coprecipitation synthesis, such as is carried out by 
Chen et al to produce BaTi03. Thus, the modification of Chen et al with 
Berneburg et al would have motivated one to use supercritical processing 
conditions in both the synthesis and coating of the ferroelectric. 

One would have been motivated to make this modification because 
Berneburg et al teaches that the supercritical conditions for the fluid enhance the 
infiltration, and this would be a desired effect when infiltrating a fluid into a 
powder to coat said powder. One would have expected reasonable success in 
such a modification because, as stated above, porous ceramics and ceramic 
powders can be considered analogous for the purposes of infiltrating fluid 
because they are both ceramic bodies separated by spaces to be filled. 
Therefore, no detrimental effects would be expected by using supercritical 
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conditions with fluid containing the solvent and precursor. Claims 3, 6, 21 , and 22 
are obvious and not patentably distinct over the prior art of record. 

Regarding claim 12, Chen et al does not teach either of these substances 
as potential solvents. However, these substances are well known for their use as 
solvents under supercritical conditions. Berneburg et al teaches that C0 2 can be 
used as the solvent in the infiltration process (see Claim 2). When modifying 
Chen et al in Berneburg et al as discussed above, one would have been 
motivated to use the CO2 solvent taught by Berneburg under the modified 
supercritical conditions. Therefore, claim 12 is obvious and not patentably distinct 
over the prior art of record. 

Conclusion 

8. All the pending claims are rejected. 

9. Applicant's arguments are not persuasive, and the new grounds of 
rejection are necessitated by amendment. Therefore, THIS ACTION IS MADE 
FINAL. 

1 0. A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
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the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

1 1 . Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to NOAH S. WIESE whose telephone number is 
(571)270-3596. The examiner can normally be reached on Monday-Friday, 
7:30am-5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Jerry Lorengo can be reached on 571-272-1233. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/Jerry A Lorengo/ 

Supervisory Patent Examiner, Art Unit 1793 
Noah Wiese 
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